heteronuclear multiple-quantum coherence (HMQC) spectra, and heteronuclear multiple-bond correlation (HMBC) spectra (Fig. 1 ). The ambiguity of 1 H-and 13 C-NMR signals obtained under particular conditions required various conditional NMR measurements. At room temperature, although many proton signals of hydroxy groups were observed, most of them were unclear. On the other hand, clear signals were observed at lower temperatures. Hence, we performed detailed NMR spectral analyses at Ϫ40°C.
1 H-NMR and DQF-COSY spectral data indicated the presence of six 4-hydroxyphenyl groups (A 1 -F 1 ); one 3,5-dihydroxyphenyl group (D 2 ); four 3,5-dioxygenated-1,2-disubstituted benzene rings (A 2 , C 2 , E 2 , and F 2 ); three mutually coupled aliphatic methine sequences (CH(7a)-CH(8a), CH(7d)-CH(8d), and CH(7f)-CH(8f)); and four aliphatic methine sequences successively coupled in the order (CH(7b)-CH(8b)-CH(7c)-CH(8c)) ( Fig. 1) . NMR data also displayed a methine unit (CH(7e)) and an oxygenated quaternary aliphatic carbon (C(8e)). Among the methine signals, three protons (H-7a, H-7d, and H-8f) were correlated to the oxygen-substituted carbons (d C 90.7 (C-7a), 94.3 (C-7d), and 81.9 (C-8e)) in the HMQC spectrum. The remaining six quaternary aromatic carbons in the 13 C-NMR spectrum (C-9b-C-14b) were assigned to those of the 3,5-dioxygenated, fully substituted benzene ring (B 2 ). The connection of the partial structures in 1A was established by the HMBC correlations observed between H-7a/C-2a(6a), H-8a/C-10b, H-8a/C-14a, H7b/C-2b(6b), H-7b/C-9b, H-8b/C-9b, H-7c/C-2c(6c), H8c/C-14b, H-8c/C-14c, H-7d/C-2d(6d), H-8d/C-11c, H-8d/C10d(14d), and H-7d/C-11c, which indicated 12 C-C bonds and an ether linkage: C-1a-C-7a, C-8a-C-10b, C-8a-C-9a, C-1b-C-7b, C-10a-C-7b, C-8b-C-9b, C-1c-C-7c, C-14b-C8c, C-8c-C-9c, C-1d-C-7d, C-10c-C-8d, C-8d-C-9d, and C11c-O-C-7d. Although another ether linkage (C-7a-O-C11b) that forms a hexahydro-benz [5, 6] azuleno [7, 8, 1 -cde]-benzofuran system was not established because of a lack of a key HMBC, the partial structure 1A was deduced after considering the molecular formula. The other unit 1B and the connection of 1A and 1B were also deduced by the HMBC correlations that established eight C-C bonds and an ether linkage: C-1e-C-8e, C-7e-C-8e, C-7e-C-10f, C-8e-C-9e, C1f-C-7f, C-7f-C-10e, C-8f-C-9f, C-12b-C-7e, and C8e-O-C-8f.
The relative configuration of 1 was determined by rotating frame Overhauser enhancement spectroscopy (ROESY) experiments and by analyzing the coupling constants using computer-aided molecular modeling (Fig. 2) . 14) By the same arguments as those discussed for upunoside A, the structure of 1A was elucidated as vaticanol B. The relative configuration of 1B was determined as follows: Considering the framework of the oxabicyclo ring system, ring E 1 and H-8f should be located on the same side of the reference plane (aconfiguration). The co-facial orientation of the rings E 1 and F 1 was confirmed by the ROE (H-2e(6e)/H-2f(6f)). The borientation of H-7e was evidenced by the ROE (H-7e/H-14e) as well. The inter-units' ROE was observed for OH-13b (1A)/H-8f (1B), and the distance between them was calculated as 2.66 Å, indicating rotational restriction of the bond C-12b-C-7e. The other ROEs H-3b(5b) (1A)/H-3e(5e) (1B) and H-3d(5d) (1A)/H-8f (1B) indicated the relationship between 1A and 1B as shown in Fig. 2 and confirmed the lack 15) and grandiphenol D. 16) Compound 1 can be considered to be a condensed product of resveratrol tetramer (1A: vaticanol B) and resveratrol dimer (1B). As previously discussed, vaticanol B, one of the major constituents, functions as a blocking unit in the biogenesis of highly condensed resveratrol oligomers as elucidated by structures of vaticanol J (heptamer), 12) upunoside A (pentamer), 17) and pauciflorol D (heptamer), 18) and can be applicable to the biosynthetic pathway of 1. Compound 1 is the first example of resveratrol hexamers bearing the blocking unit of vaticanol B.
Albiraminol B (2), 11) obtained as a pale yellow amorphous solid, demonstrated a positive Gibbs reaction. The composition of 2 was deduced to be C 28 H 18 O 7 from the pseudo-molecular ion peak [MϪH] Ϫ at m/z 465.0974 in the HR-FAB-MS (negative ion mode), which indicated that 2 was an oxidative product of a resveratrol dimer. C-NMR data analyzed using DQF-COSY, HMQC, and HMBC spectra revealed the presence of a 1,2,4-trisubstituted benzene ring (A 1 ), 4-oxygenated phenyl group (B 1 ), 3,5-dioxygenated-1,2,6-trisubstituted benzene ring (A 2 ), and 3,5-dioxygenated-1,2-trisubstituted benzene ring (B 2 ). The data also showed the presence of one mutually coupled aliphatic methine (CH(7b)-CH(8b)) and two quaternary olefinic carbons (C-7a and C-8a) of which C-8b (d C 74.4) and C-7a (d C 151.6) were attached to oxygen (Fig. 3, Table 2 ). An alcoholic hydroxy group (d H 5.08) was also observed in the 1 H-NMR spectrum. These partial structures were connected as 2A by the HMBC correlations, revealing the C-C bonds between C-1a-C-7a, C-1b-C-7b, C-8b-C-9b, C-7b-C-10a, and C-2a-C-14a (2A). The proposed partial structures of the four aromatic rings in 2A accounted for 16 out of 20 degrees of unsaturation, which indicated that 2 required three additional ring formations, including an ether linkage and an olefinic bond (C-7a-C-8a). The consequent skeleton was a 4,5-dihydro-13-oxabenzo- [3, 4] azuleno [7,8,1-jkl] phenanthrene that included a benzofuran ring. The comparison of spectral data in the benzofuran moiety with those of malibatol A supported the connections (C-7a-C-8a, C-8a-C-9a, and C-8a-C-10b, and C-7a-O-C11b). The other six oxygen atoms were in hydroxy groups given the molecular formula. The relative configuration and conformation of 2 were determined by analysis of the coupling constants by using computer-aided molecular modeling. Two relative configurations 2B (7bR*,8bR*) and 2C (7bR*,8bS*) were proposed for 2. The minimum energy conformations of each conformer were obtained using the PC-MODEL with the Merck molecular force field (MMFF94) (Fig. 4) . According to the results, the energy-minimized conformations displayed a dihedral angle of 76.9°for 2B and 45.9°for 2C. 2B only explained the small coupling constant for H-7b/H-8b (Table 2) , and no NOE observation for H2b(6b)/H-8b. Therefore, the structure of albiraminol B (2) was elucidated as (4R*,5R*)-5-(4-hydroxyphenyl)-4,5-dihy- Vatalbinoside F (3) was obtained as a yellow amorphous solid. The composition was deduced to be C 34 H 32 O 12 from the pseudo-molecular ion peak [MϪH] Ϫ at m/z 631.1809 in the HR-FAB-MS (negative ion mode). The NMR spectra supported the presence of a b-glucopyranosyloxy group.
1 Hand 13 C-NMR data of 3 (Table 3) , except for the b-glucopyranosyloxy group, showed close similarity to that of ampelopsin A 19) and vatalbinoside E.
10) The HMBC and nuclear Overhauser effect spectroscopy (NOESY) spectra (Table 3) confirmed the relative structure of aglycone (ampelopsin A) and the position of the O-b-glucopyranosyloxy group. The circular dichroism (CD) curve of 3 was similar to that of (Ϫ)-ampelopsin A. Therefore, the structure of vatalbinoside F (3) was elucidated as (Ϫ)-ampelopsin A-4a-O-b-glucopyranoside.
Experimental
General Experimental Procedures The following instruments were used: optical rotations, JASCO P-1020 polarimeter; UV spectra, Shimadzu UV-3100 spectrophotometer (MeOH solution); CD spectra, JASCO J-820 spectrometer (MeOH solution); 1 H-and Extraction and Isolation The extraction and isolation procedures were the same as those in our previous study. Each configuration is minimized by MMFF94 calculation using PCMODEL 9.1 software.
14) 
